Protamine is a low molecular weight polycationic amine that produces actions on cardiac muscle.
Protamine is a polycationic amine used clinically to reverse heparin overdose. Here we characterized the actions of protamine on the cardiovascular system of anesthetized rats and in isolated Langendorff rat hearts in order to define a possible mechanism of action on cardiovascular tissue. In anesthetized rats, protamine reduced blood pressure in a dose-dependent fashion and reduced heart rate. Only at a dose of 32 mg/kg did protamine increase the Q-aT interval of the electrocardiogram (EKG) to 62 +/- 6 msec from a control of 54 +/- 5 msec (p < 0.05). Protamine dose-dependently reduced cardiac output by 74 +/- 5% and stroke volume by 62 +/- 15 %, suggesting that it directly affects cardiac contractility. An analysis of blood chemistry suggests that protamine does not alter plasma electrolyte or serum enzyme levels at the doses administered. Protamine produced aberrant rhythms in normal rat hearts when administered between 1-32 mg/kg. The P-Q segment of the EKG for each of the arrhythmic complexes was reduced to 24 +/- 1 msec compared to 32 +/- 3 msec in normal EKG complexes suggestive of anomalous atrio-ventricular or pre-excitation conduction. Isolated rat heart studies confirmed that protamine produced a reduction in cardiac contractility. Our studies suggest that the cardiovascular depressant actions of protamine result from a direct effect on the heart and that protamine may produce aberrant conduction within the heart which may result in deleterious effects in heart function, especially conditions associated with myocardial disease.